Stimulation of phosphatidylcholine biosynthesis in diabetic hypertrophic kidneys.
Choline metabolism and phosphatidylcholine biosynthesis were studied in renocortical slices of rats rendered diabetic with streptozotocin. The rates of [14C]choline incorporation into both acid-soluble and acid-insoluble fractions were increased in diabetic relative to control kidneys. While choline uptake into the control kidneys reached a plateau after 30 min of incubation, the tissue uptake of choline by the diabetic kidneys showed a time-dependent increase over 120 min, rising to a level exceeding that of control kidneys. In the control kidney, the oxidation of choline to betaine was similar to the level of phosphocholine accumulation during the first 30 min, while the formation of phosphocholine in the diabetic kidney was 1.9-fold higher than that in the control kidney (P less than 0.02) and 1.4-fold higher than the formation of betaine in diabetics (P less than 0.05). These data suggest that most of the choline transported into cells enters the Kennedy pathway by phosphorylation to phosphocholine in diabetic kidneys. The diabetic kidney also demonstrated a marked increase in the formation of three choline-containing phospholipids; phosphatidylcholine, lysophosphatidylcholine, and sphingomyelin. The treatment of diabetes with insulin restored these abnormalities toward normal. The absolute content of phosphatidylcholine significantly increased in diabetic kidneys (P less than 0.05) while contents of other major phospholipids and total lipid phosphorus in diabetic kidneys were not different from those in control kidneys. Our results indicate that renal hypertrophy in experimental diabetes is associated with a stimulation of the biosynthesis of renal phosphatidylcholine, presumably caused by an enhanced tissue uptake of choline and a stimulation of choline kinase. Since an enhancement of the membrane phosphatidylcholine biosynthesis is one of the early responses to growth signals, an alteration in phosphatidylcholine biosynthesis may contribute to the development of renal hypertrophy in experimental diabetes.